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^ ^ / 

p. The method of claim ^ further comprising/prior to applying th pulsed 
biasing voftage, applying a third biasing voltage to^e seed layer, the third biasing 
voltage t)elng lower tlian the second biasing voltag^ 

I / 

^. The method of claim ^, further comprising, prior to applying the pulsed 
biasing voltage, applying a third biasing volt^e to the seed layer for about 1.5 
seconds longer than the application of the pul^d biasing voltage. 

' The method of claim ^ further oZiprislng. prior to applying the pulsed 
riasing vottage, applying a third biasing/voltage to the seed layer for about 1 5 
seconds longer than the application of ttfe pulsed biasing voltage, the third biasing 
voltage being lower than the second biasing voltage. 
h I / 

^ The method of claim 3I whena/n the first biasing voltage ranges from about 1 
volt to about 5 volts. / 

^ / 
^. The method of daim ^, «^herein the second biasing voltage ranges from 

about 2 volts to about 10 volts. ' 

^ The method of claim ^Xhereln the first biasing voltage ranges from about 1 
volt to about 5 volts, and whefeln the second biasing voltage ranges from about 2 
volts to about 1 0 voUb. / 

1/ L 

^. The method of claimM wherein the second biasing voltage Is about 5 volts. 



I 



The method of c^m ^, wherein the first biasing voltage and the second 
biasing voltage are applied from about 0.25 seconds to about 2 seconds 
/ f 

)X. The method ofklaim ^ wherein the first biasing voltage and the second 
biasing voltage are applied for less than about 5 seconds 

I/. / f 

f^. The method if claim ^, wherein the fi,« biasing voltage and the second 
biflsrng voltage are/applied from abcut 0.25 seconds to about 2 seconds, wherein 
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the first biasing voltage ranges from about 1 volt ta4bout 5 volts, and wherein the 
second biasing voftage ranges from about 2 voHs t/about 10 vofts 

J 

The method of claim SfJ wherein the ffhst biasing voltage and the second 
biasing voltage are applied for about less thaft 5 seconds, wherein the first biasing 
voltage ranges from about 1 to about 5 yfalts. and wherein the second biasing 
voltage ranges from about 2 volts to about /□ voHs 

Q I. / 

4^. The method of claim 3Z whereiiVthe substrate has a 200 mm diameter, and 
wherein applying the second biasing wdtage comprises applying a plating current of 
about 5.41 amps to the substrate. 

ys. The method of daim ^, whferein the substrate has a 200 mm diameter, and 
wherein applying the third biasing voltage comprises applying a plating current of 
about 3.14 amps to the substratf 

The method of claim M wherein the substi^te has a 200 mm diameter, 
wherein applying the secondyteiasing voltage comprises applying a plating current of 
about 5.41 amps to the substrate, and wherein applying the third biasing voltage 
comprises applying a platirj^ current of about 3.1 4 amps to the substrate 

y. The method of cisfim ^. wherein the pulsed biasing voltage Is pulsed for a 
plurality of cycles as detfemiined by the depth of the one or more features 

^. The method of h\mm ^ wherein the first biasing voltage ranges from about 1 
volt to about 5 volts, Avherein the second biasing voltage ranges from about 2 volts 
to about 10 volts, ar/d wherein the pulsed biasing voltage is pulsed for a plurality of 
cycles as determined by the depth of the one or more features 

'If i 'v 

43, The methoU of claim 3^. wherein the pulsed biasing voltage Is pulsed for 
about fifteen cycljU. 
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I 



The nrrethod of claim ^ wherein the 96lsed biasing voltage Is applied for 
about 4 seconds. 



0 



I 





y(. The method of claim wherein th^ pulsed biasing voltage is applied from 
about 1 second to about 7 seconds. 

§1. The method of claim 36, wherelnf the first biasing voltage and the second 
biasing voKage are applied from aboift 0.25 seconds to about 2 seconds, and 
wherein the pulsed biasing voltage is applied for about 4 seconds. 

^ The method of claim 3^, whiferein the first biasing voltage and the second 
biasing voltage are applied in less tjme than the pulsed biasing voltage. 

The method of claim 3^, Awherein the first biasing voltage and the second 
biasing voltage are applied from about 0.26 seconds to about 2 seconds, and the 
pulsed biasing voltage is applied from about 1 second to about 7 seconds; and 
wherein the first biasing voltage ranges from about 1 volt to about 5 volts, the 
second biasing voltage ranges from about 2 volts to about 10 volts, and the pulsed 
biasing voltage is pulsed for/about fifteen cycles. 



The method of cl^m wherein the pulsed biasing voltage comprises a 
plating biasing voltage alternated by a de-plating biasing voltage. 

7"^ / f 




The method of /claim wherein the pulsed biasing voltage comprises a 
plating biasing voltage alternated by a de-plating biasing voltage, the plating biasing 
voltage being configured for causing deposition of the metal on the seed layer and 
the de-plating biasirtg voltage being configured tor etching away the deposition of 
the metal from eac^ opening of the one or more features- 

p7. The method of claim ^2, wherein applying the pulsed biasing voltage 
comprises applyi/ig a positive plating current altemated with a negative, de-plating 
current. 
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^. -me method of claim ji, wherein applying the pulsed biasing voltage 
comprises applying a positive plating current alte^ted with a negative de-plating 
current, the positlvB plating current being config/red for causing deposition of the 

metal inside the features. 

f. The method of dalm ^ whe^in a^,plying the pulsed biasing voltage 
compnses applying a positive plating curre/altemated with a negative de-plating 
current, the positive plating current being /onfigured for causing deposition of the 
metal Inside the features, the negative/de-piating current being configured for 
keeping each opening of the features op«f, while the metal is being deposited inside 
the features. ' 

7^ / 

^ The method of claim k whe4in the first biasing voltage and the second 
biasing voltage are applied f.^r abou/ less than 5 seconds, wherein the first biasing 
vottage ranges from about 1 to ab/ut S volts. whe,«in the second biasing voltage 
ranges from about 2 volts to about/io volts, and whe-ein applying the pulsed btesTr^ 
voltage comprises applying a poi/rtive plating cun^nt alternated with a negative de- 
plating cunent, the posftive plati^ current being configured for causing deposition of 
ttie met^ Inskte the featu,«s./he negative de.pla.ing current being configured for 
keeping each opening of the features open while the metal Is being deposited Inside 
the features. ' 



f. The method of clalnM Wherein the electrolyte solution is acidic. 



The method of daii 



[ 

wherein me electrolyte solutton has a low pH. 



^ The method of /laim wherein the first biasing vohage Is configured for 
causing deposition of the metal on the seed layer 

%^ / I 

^. The method o/claim ^, wherein the first biasing voltage is configured to limit 
etching of the seed Ifiyer by the electrolyte solution. 
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The method of claim ^, wherein the second biasing voltag is configured for 
causing deposition of the metal to the seed lay/ 

li ^ / 

^. The method of claim ^, wherein th^ firat biasing voltage and the second 
biasing voltage are configured for causing Reposition of the metal on the seed layer 
and wherein the deposition caused by they4econd biasing voltage is greater than the 
deposition caused by the first biasing volteige. 




metal 



on a substrate having one or more features 





A method of depositing a 
foimed thereon, comprising: 

depositing a seed layer over «(e substrate and the one of more features' 
( applying a fiist biasing voftage to the seed layer while Immereing the 

^ y substrate into an electrolyte soluty'n contained In an electrolyte container comprising 
/ an anode immereed In the elefctrolyte solution, the first biasing voltage being 
configured to limit etching of the/seed layer by the electrolyte solution; 

applying a second blasl|(g voltage to the seed layer following immersion, the 
second biasing voltage being/configured for causing deposition of the metal to the 
seed layer; and ' 

applying a pulsed Oiasing voltage to the seed layer,- the pulsed biasing 
voltage being configured /or applying a positive plating current ahemated vAh a 
negative de-plating cunehl. the positive plating cuirent being configured for causing 
deposrtion of the metal /nside the features, the negative de-plating current being 
configured for keeping ^ch opening of the features open while the metal Is being 
deposited inside the fe^fturea by the positive plating current. 




The method d, claimy, further comprising, prior to applying the pulsed 
biasing voltage, applj^ing a third biasing voltage to the seed layer, the thiid biasing 
voltage being lower ihan the second biasing voltage 

5). I 

The methorfof claim^. wherein the first biasing voltage ranges Irom about 1 
volt to about 6 voir 
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JO. The method of claimy. wherein the ^cond biasing voltag ranges from 
about 2 vdts to about 1 0 volts. 



The method of daim^, \ 



wherein the second biasing vottage is about 5 votts. 



^ The method of claim ^wherein Ae first biasing voltage and the second 
biasing voltage are applied from about 0.2B seconds to about 2 seconds. 




The method of claim ^, whereifi the first biasing voltage and the secohd 
iasing voltage are applied for less that/ about 5 seconds. 

. The method of claim ^ whe/ein the pulsed biasing voltage Is pulsed for a 
plurality of cycles as determined by the depth of the one or more features. 




The method of claim'^i^ 



about fifteen cycles. 



^, Wherein the pulsed biasing voltage Is pulsed for 



The method of claim wherein the pulsed biasing voltage Is applied for 
about 4 seconds. 



^ The method of claim wherein the pulsed biasing voltage is applied from 
about 1 second to about 7 seconds. 



5. An apparatus for depositing a metal on a substrate having one or more 
features fomned thereon, comprising: 

a means for depositing a seed layer over the substrate and the one of more 
features; 

a means for applying a first biasing voltage to the seed layer while the 
substrate is being imchersed into an electrolyte solution contained in an electrolyte 
container comprisingfen anode immersed in the electrolyte solution; 

a means for Applying a second biasing voltage to the seed layer following 
immersion, the secind biasing voltage being higher than the first biasing voltage; 
and 
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^'"^'^f^^ applying a pulsed biasing voltage/to the seed layer, the pulsed 
brasing voltage being lower than the second biasing vbltage 

' ^ t.J'' "^'""^ °' ""h Wng the am basing 
voyage compnses a means for^^using deposit^ rf the metal on the seed. layeT 

v.H«. °' c'af^j^whereih th^ means for applyirig ,he fire, biasing 

^Hge composes a means for l^rting^etchi^of the seed layer. 

b/ Th. apparatus of claim ^Ue^in the means for applying the second 
^-g voyage comprises a mea^s for^sing depos^on of the met^ on the ^d 

^. The apparatus of da,m J^ff ,yrther comprising a means for applj^ng a third 
b.s,ng voyage to the seed iafer/lhe third biasing voitage being Ls h^ « 
second bfasingvoftage. / ^ "icui me 

voltan °' Wherein the means for applying the pulsed biasing 

V age compress a means f causing depos«ion of the metal on the seed 

o::orrf:r"^7""^''"""^^^'"^----^ 

voltao J'' 'r ^ "^^^ '^^ ^^"'^"9 the pulsed biasing 

ITT 7T ^"^"^ ^ "^"^ ^'^'"^ « 

applying a negalive de-pjkting current. -- 




REMARKS 



This is intended as a full and complete response to the Office AcHon dated 

10. 2002. Claims 1^1 have been cancelled. New claims 32^ have been added 
The spec«ca«on has been tended to correct a typogr^,,^ .JT^l 



TACLrEffrSWVMV400(M9&8W47lVPTawOA^ 



Page 9 



Receivedfrom < ?1352MM6 > at 5/30/02 5:07:56 PM [Eastern DayOjht Time] „ 



.... * ■ • 



34 



